The role of phosphatidylinositol 3'-kinase and its downstream signals in erbB-2-mediated transformation.
We previously demonstrated that erbB-2-overexpressing human mammary epithelial (HME) cells exhibit several transformed phenotypes including growth factor independence, anchorage-independent growth, motility, and invasiveness. Because phosphatidylinositol 3'-kinase (PI3K) is a major target of erbB-2 activation, we tested the contribution that PI3K and its downstream signaling pathways make to these phenotypes. Utilizing a constitutively active form of PI3K, p110CAAX, we show that PI3K can mediate most phenotypes observed in erbB-2-overexpressing cells. To identify pathways leading from PI3K to specific phenotypes, we expressed constitutively active AKT or PTEN in erbB-2-overexpressing cells or in HME cells. HME cells expressing constitutively active AKT were growth factor independent, anchorage independent and motile, but not invasive. PTEN expression blocked erbB-2-mediated invasion but none of the other phenotypes. Rottlerin blocked invasion induced by p110CAAX and erbB-2, suggesting that protein kinase C delta (PKC-delta) is the downstream effector of PI3K responsible for the invasive capacity of the cells. Consistent with these observations, phospho-AKT remained detectable in erbB-2 cells treated with LY294002 or expressing exogenous PTEN, but was abolished by treatment with the p38MAP kinase inhibitor SB202190. Thus, both PI3K-dependent and p38MAP kinase-dependent pathways lead to activation of AKT, and activation of PKC-delta, via PI3K, mediates invasion.